Abstract
Introduction
After long centuries of human life on earth, it is evident that the devastation of both natural ecosystems and the whole mankind is largely due to human interference (Wargo, 2009) . It took many initiatives and legislations trying to prevent the conflict between human developmental activities and the well-being of the planet till the World Commission on Environment and Development was held in 1987. It defined the concept of sustainable development (SD) as the ability to meet the needs of the present without compromising the ability of future generations to meet their own needs (World Commission on Environment and Development, 1987) .
The debates that followed the presentation of the sustainable development concept led to defining three main aspects of SD:
-economic: to produce goods and services on a continuing basis to maintain manageable levels of government and external debt and to avoid extreme sectorial imbalances which damage agricultural or industrial production; DOI: 10.2478/v10230-012-0008-8 -environmental: to maintain a stable resource base, avoiding over-exploitation of renewable resource systems or environmental sink functions and depleting non-renewable resources only to the extent that investment is made in adequate substitutes. This includes maintenance of biodiversity, atmospheric stability and other ecosystem functions not ordinarily classed as economic resources; -social: to achieve fairness in distribution and opportunity, adequate provision of social services including health and education, gender equity, political accountability and participation (Harris, 2003) .
But due to globalisation, there have been threats to cultural diversities and identities of different countries all over the world. The protection and promotion of cultural diversity is vital to universal human rights, fundamental freedom along with securing ecological and genetic diversity (Nurse, 2006) . Also, some researchers and institutions have pointed out that a fourth dimension should be added to the dimensions of sustainable development, since the triple-bottomline dimensions of economic, environmental and social do not seem to be enough to reflect the complexity of contemporary society. In this context, the Agenda 21 for culture and the United Cities and Local Governments (UCLG) Executive Bureau lead the preparation of the policy statement ìCulture: Fourth Pillar of Sustainable Developmentî, passed on 17 November 2010, in the framework of the World Summit of Local and Regional Leaders ñ 3rd World Congress of UCLG, held in Mexico City.
It is notable that these four aspects are not independent; they are interrelated, and they affect each other. In this sense, learning activities should address these four aspects, whether separately or connectively, to attain the objectives of education for sustainable development.
Theoretical framework
One of the most significant outcomes of the Earth Summit was Agenda 21 that called for a global partnership for sustainable development (United Nations Educational, Scientific and Cultural Organisation [UNESCO], 1992) .
Agenda 21 held responsible all the countries of the world for the well-being of the planet. There were many suggestions for promoting SD; chapter 36 of Agenda 21 was titled ìPromoting education, public awareness and trainingî. However, McKeown (2002) stated that despite the repeated emphasis from the commission of sustainable development (CSD) on the importance of education in achieving SD, education for sustainable development (ESD) was not advancing more rapidly.
There was a need to plan education to focus on SD, so Delors (1996) proposed the main pillars of ESD as follows:
1. learning to know: means the ability to learn to acquire a taste for learning throughout life, develop critical thinking, acquire tools for understanding the world and understand sustainability concepts and issues; 2. learning to do: means the ability to be an actor as well as a thinker, understand and act on global and local sustainable development issues, acquire technical and professional training, apply learned knowledge in daily life and be able to act creatively and responsibly in oneís environment;
3. learning to live together: means the ability to participate and cooperate with others in increasingly pluralistic, multi-cultural societies, develop an understanding of other people and their histories, traditions, beliefs, values and cultures, tolerate, respect, welcome, embrace and even celebrate difference and diversity in people, respond constructively to the cultural diversity and economic disparity found around the world and be able to cope with situations of tension, exclusion, conflict, violence and terrorism; 4. learning to be: means the ability to see oneself as the main actor in defining positive outcomes for the future, encourage discovery and experimentation, acquire universally shared values, develop oneís personality, self-identity, selfknowledge and self-fulfilment and be able to act with a greater autonomy, judgment and personal responsibility; 5. learning to transform oneself and society: means the ability to work towards a gender neutral, non-discriminatory society, develop the ability and will to integrate sustainable lifestyles for ourselves and others, promote behaviours and practices that minimise our ecological footprint on the world around us, be respectful of the Earth and life in all its diversity, act to achieve social solidarity and promote democracy in a society where peace prevails (UNESCO, 2010).
ESD utilises the five pillars in planning and implementing educational and training activities to accomplish its goals. Since psychology is the science of studying behaviour modification and how people can adapt to new ways of thinking, learning and living, there are many applications in psychology for educational for sustainable development (Simpson, 2005) .
The study at hand attempts to address sustainability with its four main aspects through the infusion of some topics that reflect these aspects; the environmental aspect as well as the cultural one will be reflected in the study of the Nile basin treaty crises and its consequences upon Egyptís share of the Nile water and the security of peoplesí needs. Attracting studentsí attention to the Nile crises should be reflected in the studentsí writings on the topic and the suggested solutions they might reach.
This problem of the Nile treaty also reflects to some extent the economic aspect of SD, in the sense that the treaty affects the amount of water allocated to Egypt, while almost 90% of the consumed water in Egypt comes from the Nile River. Students would also express their concerns about the consequences of the treaty in an economic sense through writing about the problem.
The social aspect of SD will be infused through introducing the concept of green intelligence which was proposed by Wargo (2009) to attract the attention to the fatal effects of environmental hazards on human health, especially children.
In a review that summarises knowledge of associations between child health and development outcomes and environmental exposures, the author included lead, methylmercury, polychlorinated biphenyls (PCBs), dioxins and related polyhalogenated aromatic hydrocarbons, certain pesticides, environmental tobacco smoke, aeroallergens, ambient air toxicants (especially particulate matter and ozone), chlorination disinfection byproducts, sunlight, power-frequency magnetic fields, radiofrequency radiation, residential proximity to hazardous waste disposal sites and solvents. The adverse health effects linked to such exposures include foetal death, birth defects, being small for gestational age, preterm birth, clinically overt cognitive, neurologic and behavioural abnormalities, subtle neuropsychological deficits, childhood cancer, asthma, other respiratory diseases and acute poisoning. Some environmental toxicants, notably lead, ionising radiation, ETS and certain ambient air toxicants, produce adverse health effects at relatively low exposure levels during foetal or child developmental time windows (Wigle, Arbuckle, Walker, Wade, Liu, & Krewski, 2007) .
Based on the studentsí knowledge of the previous facts, they would be motivated to look for further information about the bad/unhealthy practices that they do and that also contribute to a less green life.
An example of reorienting the curriculum towards sustainability, the Spanish acronym for Curriculum Greening of Higher Education (ACES) works in cooperation with universities that are aware of the concept of curriculum greening and that have previous experience in tasks related to this issue. Since 2000, this network carried out the project ìOrienting curriculum of higher education studies towards sustainability: Designing interventions and analysing the processî (ALFA Programme, European Union, 2001ñ2003).
The institutions worked at three levels of action: subject matter, syllabus design and institutional participation. The ACES model is the first step in a long process for orienting higher education towards sustainability.
Sustainability can provide a context for classroom projects, allowing students to apply academic knowledge and skills in order to solve real problems and provide authentic community service. Infusing sustainability into the curriculum can result in students becoming more engaged in classroom learning, building twenty-first century skills and connecting to their community.
Reorient University Curricula to Address Sustainability (RUCAS) is yet another example of the projects that attempt to reorient the university curricula to address sustainability. It was motivated by the fact that higher education institutions (HEIs) in the Arab region face challenges related to the slow progress regarding the implementation of the Decade of Education for Sustainable Development (2004ñ2015) as declared by the United Nations General Assembly through its Resolution 57/254). In RUCAS, six HEIs from the European Union (EU) led by the University of Crete joined efforts with six HEIs from the Arab region along with UNESCO Regional Office. The overarching goal of the project is to help partner HEIs reorient their university curricula to address sustainability through capacity building of university staff, curriculum revision and implementation.
Statement of the problem
HEIs play a vital role in teaching and training most of the professionals who work after graduation in the various governmental and private institutions. But HEIs have specific programmes with specific course materials that produce a graduate with certain characteristics.
When SD was recommended to be infused through education, it was not possible to change the course content altogether, so reorientation of the existing curricula to address sustainability seemed to be a possible answer.
The process of reorientation was used in many studies and had positive outcomes. In 2000, as part of the initiative undertaken by the international network of teacher education institutions associated with the UNITWIN/UNESCO Chair to reorient teacher education to address sustainability, Down (2007) introduced the concept of infusing education for sustainable development in the existing literature programme in the largest teachersí college in Jamaica.
The literature programme is for pre-service teachers of the English literature and language at the secondary school level. The infusion process introduced major issues of sustainability and focused on that of violence in the Jamaican society.
Students found the programme meaningful and valuable. They commented that approaching literature in terms of sustainable development deepened their understanding and extended their knowledge of global and local issues. SD encompasses a vision that integrates environment, economy, society and culture.
Reorienting education also requires teaching and learning knowledge, skills, perspectives and values that will guide and motivate people to pursue sustainable livelihoods, to participate in a democratic society and to live in a sustainable manner (McKeown, 2006) .
Based on the previous definition, the researcher attempted to infuse some aspects of ESD that influences studentsí daily practices which affect their health in a bad way and guide them through the process of transforming those practices to be in line with the sustainable livelihood.
As UNESCO proposed a number of ESD characteristics that can be implemented in many culturally appropriate forms, the researcher chose the following as basis for the process of reorienting the course: using a variety of pedagogical techniques that promote participatory learning and higher-order thinking skills; promoting lifelong learning; being locally relevant and culturally appropriate; addressing content, taking into account context, global issues and local priorities.
Research questions
The study at hand attempts to answer the following questions: What is the impact of implementing an educational psychology course that was reoriented to address sustainability upon studentsí knowledge of SD? What is the impact of implementing an educational psychology course that was reoriented to address sustainability upon studentsí attitudes towards SD? What are the malpractices that prevailed among the students? and What is the effect of the reoriented course of physiological psychology on changing the studentsí malpractices health wise?
The aim of the study The present study aimed at reorienting the physiological psychology course that is taught to the second year students who major in psychology at the Faculty of Education, Suez Canal University. Then the impact of applying the reoriented course upon studentsí knowledge of and attitudes towards sustainable development will be measured. The process of reorientation focused on one of the important local issues which is the Nile treaty. It was introduced to the students in the context of studying emotions and their consequences. The students were also required to write about their emotions of threat or fear and explain its physiological basis.
The study also aimed at introducing the students to the concept of green intelligence that focuses on the hazards that affects studentsí health and how to control the intake of the hazardous substances. Utilising the gained knowledge about green intelligence, the study aimed at transforming studentsí malpractices ñ health wise ñ into healthy ones.
Methods

Experimental design
The present study used the pre-post one experimental group design, in which a purposive sample was chosen. The instruments of the study were implemented once before and once after the application of the reoriented course.
The study also utilised a qualitative analysis in the observation checklists where the students gathered information about their healthy and unhealthy practices as a basis for transforming the malpractices into good ones.
The students were asked to fill in the observation checklist with all the malpractices they thought they were doing. After that, the researcher coded their responses and calculated the frequencies for all the responses. The responses with the highest frequencies were chosen to be the items of the second observation checklist.
Students were asked to fill in the checklist on daily basis and reported their progress at the begging of their weekly lecture.
At the end of the course, quantitative analysis was carried out to determine the differences between the measures at the beginning and the end of teaching the reoriented course.
Profile of the participants
Purposive sampling was used to select the participants of this study as they were enrolled in a compulsory course taught at the Faculty of Education by the researcher. The sample consisted of four male and six female students with the age varying from 17 to19 years old.
Procedures of the study
The reorientation of the course included using active learning strategies where students were involved in carrying out research and collecting the content of the course materials. It also included environmental, economic and cultural topics related to the local cases in Egypt and its relation to the global level.
In the formal content description of the course, students were to learn about five major topics: the sensory organs, their anatomy, physiology, malfunctioning and abnormalities; cognitive processes; emotions of various natures, their physiology and disorders; theories of emotions; sleep nature, physiology and disorders. The process of reorientation of the physiological psychology course to address sustainability was divided into two main approaches: the infusion of the health aspect of sustainability and the infusion of the cultural and societal aspects of sustainability.
Infusing the health aspect of sustainability (fostering green intelligence)
No doubt that there were side effects of the 20th century prosperity, among which the change of the chemistry of the human body. People are exposed to thousands of chemicals that are recognised by the governments of the United States of America (USA) and the EU to be carcinogens, neurotoxins, reproductive and developmental toxins or endocrine disruptors that mimic or block human hormones (Wargo, 2009) .
In 1999, the USA Centres for Disease Control and Prevention (CDC) reported that most individuals carry in their bodies a mixture of metals, pesticides, solvents, fire retardants and by-products of fuel combustion. Furthermore, children often carry higher concentrations than adults (Sexton, Needham, & Pirkle, 2004) .
Green intelligence as a concept was introduced in Wargoís (2009) book that holds the same title; it examines the effects of various pollutants on human health, potentials and abilities.
Many studies were carried out to examine the impact of environmental hazards on human health. For instance, lead poisoning has been associated with a significant increase in high school dropout rate and an increase in criminal behaviour (Markowitz, 2000) .
In a study conducted in Shebin Elkom, Monofia governorate in Egypt, to assess the environmental lead level, to determine blood lead level (BLL) among primary school children and to find out the relationship between BLL among studied children and their intelligence quotient (IQ), complete blood picture (CBC), hearing impairment and school performance, the results showed that the mean value of environmental lead (mg/m 3 ) in urban school air was significantly higher than that in rural areas. BLL had a significant negative correlation with haemoglobin level and IQ; it was positively correlated with the hearing threshold. With increasing BLL, the school performance of children decreased significantly. The researcher concluded that exposure to lead would deteriorate IQ, school performance and hearing level of school children. Even in the absence of overt clinical manifestations of lead toxicity, lead intoxication should be among differential diagnosis in children presenting anaemia, intellectual impairment, poor academic performance and hearing impairment (Abdel Rasoul, Al-Batanony, Mahrous, Abo-Salem, & Gabr, 2012) .
After explaining the previous facts to the students, there was an open discussion about the concept of green intelligence and how environmental influences may promote or hinders oneís genetic abilities. The participants were asked to keep a checklist in which they write down their eating habits, sleeping habits and their knowledge about what is healthy and what is not from their daily practices. For a whole week, the students were observing their behaviours and writing down their practices health wise. After collecting the studentsí responses, they were classified into healthy and unhealthy ones. After calculating the frequency of each response, the malpractices that got the highest frequency were not having breakfast in the morning before going to the university; consuming excessive amounts of chips and soda; not practising any kind of sports (especially girls); staying up late; not having regular times for the three meals of the day; spending so much time on video games (mostly boys).
As the students were already learning about physiology of sleep and sleeping disorders in the course of physiological psychology, they were keen to know about their bad habits and motivated to change them into good ones. The same applies to the eating habits and their influence on their activeness and well-being.
An observation checklist with the six main misbehaviours was distributed among the students, the students were asked to fill in this checklist every day before going to bed, checking if they had done any of the mentioned behaviours.
At the beginning of the weekly lecture with the students, we had a 10-minute discussion in the feedback of each checklist and came up with recommendations for those who were not progressing as the others.
In general, the studentsí evaluation of the six practices at the end of the semester was positive, but the change that was reported by most of the students to make them feel better was having breakfast before leaving home to the university. Most of the students reported being more active both physically and mentally throughout the day.
The infusion of the cultural and social aspects of sustainability
The process of reorienting the content of the physiological psychology course also took place through the infusion of materials that are driven from the local knowledge and the environmental aspect of sustainability.
As sustainable learning should not only be about learning sustainability issues, the term should be widened and broadened to include methods of sustaining our abilities to learn and sustaining the knowledge we learn. In this sense, the students were asked to write research papers that demonstrate how to collect data, how to gather knowledge about certain topic, how to analyse the collected knowledge and how to reach conclusions.
The students were to learn about various types of emotions and their physiological symptoms. To accomplish that objective, the students were asked to write down their emotions and bodily sensations during hearing the following essay:
In March 2011 (short after the Egyptian revolution), Burundi signed the Nile Basin Initiative (NBI), as the sixth country to sign. The agreement came into force without Egyptís approval, thus depriving Egypt from its right in determining and approving all the projects that control water on the river banks. Egyptís population of some 85 million draws about 90 per cent of its water needs from the Nile. Officials, for their part, warn that the alternative water agreement would be unable to provide Egyptís growing population with its water needs beyond 2017.
The students reported feeling various emotions like worry, anxiety, shock, fear and a sense of injustice. The students also reported feeling various bodily sensations like speed breathing, heartache, headache and sweating. Students were asked to read this equation and think about the symptoms they felt trying to check if they were anxious or not: A threatening situation + knowing that you canít handle it = anxiety.
Students were asked to answer the following questions in written research papers:
What can Egypt do to stop worrying about the Nile water? Is it fair that Egypt takes the largest portion of the Nile water while other Nile basin countries suffer from draught? What are the best ways to achieve equity and sustain it between the Nile basin countries?
Instruments of the study
Closed sustainability questionnaire
The study implemented a 20-item self-reported questionnaire that assessed the studentsí knowledge of (12 items) and attitudes towards (eight items) sustainability, the questionnaire used Likertís scale of five responses: strongly agree, agree, undecided, disagree and strongly disagree. The questionnaire had acceptable degrees of validity and reliability (alpha = 0.88).
Observation checklists
Two observation checklists were designed and used in the study at hand; the first checklist was an opened one that was used to observe and write down the healthy and unhealthy behaviours the students did. The second checklist contained six behaviours that had the highest frequencies from the total responses of the students to the first observation checklist; the students were asked to check if they were doing them.
The reoriented course
The physiological psychology course is a compulsory course for the second year students majoring in psychology. The course was reoriented to address sustainability through infusing some of the local problems and fears the Egyptian society faces and also through infusing the health aspect in an attempt to transfer the studentsí behaviours towards having a green intelligence, through eliminating the hazards of the environment they live in. The students are lectured on dangerous hazardous around them, how they should respond to them, what the best practices are towards becoming healthier.
Results of the study
The first question was: What is the impact of implementing an educational psychology course that was reoriented to address sustainability upon studentsí knowledge of SD? Statistical Package for the Social Sciences (SPSS) was used to investigate the differences between the pre-and post-degrees of the students in the questionnaire that assessed the studentsí knowledge of SD.
The results showed significant differences at the level of 0.001 between the preand post-testing of the studentsí knowledge of sustainability in favour of the post-test. Table 1 shows the results of Mann-Whitney non-parametric test to investigate the differences between the studentsí scores in the pre-and post-test of the closed sustainability questionnaire. It shows differences in the studentsí knowledge about sustainability prior to and after implementing a reoriented course to address sustainability in favour of the studentsí knowledge in the post-test. This result suggests that the reoriented course was effective in helping the students acquire more knowledge about sustainability. This finding goes in line with similar results from studies that utilised the process of reorientation towards sustainability (Down, 2007) . The second question was: What is the impact of implementing an educational psychology course that was reoriented to address sustainability upon studentsí attitudes towards SD? Statistical SPSS was used to investigate the differences between the pre-and postdegrees of the students in the questionnaire that assessed the studentsí attitudes towards SD. The results showed significant differences at the level of 0.001 between the pre-and post-testing of the studentsí attitudes towards sustainability in favour of the post-test. Table 3 shows the results of Mann-Whitney non-parametric test to investigate the differences between the studentsí scores in the pre-and post-test of the closed sustainability questionnaire. Table 2 shows differences in the studentsí attitudes towards sustainability prior to and after implementing a reoriented course to address sustainability in favour of the studentsí attitudes in the post-test. This result suggests that the reoriented course was effective in helping the students acquire more positive attitudes towards sustainability. The third research question was: What are the malpractices ñ health wise ñ that prevailed among the students? The results of calculating the frequencies of the studentsí observed malpractices showed that the students adapted many malpractices in their eating habits, sleeping habits and other behaviours. The researcher gathered the practices with the highest frequency. They were in total six behaviours: Not having breakfast in the morning before going to the university; consuming excessive amounts of chips and soda; not practising any kind of sports (especially girls); staying up late; not having regular times for the three meals of the day; spending so much time on video games (mostly boys). The fourth research question was: What is the effect of using an observation checklist on changing the studentsí malpractices health wise? The students were asked to report the frequency of practising the six behaviours in the checklist. There was feedback from the researcher, using encouragement, reinforcement and appreciation of commitment from the students to transforming their malpractices into good ones. The results of Wilcoxon analysis for the differences between measures of related samples showed that there were significant differences at 0.01 between the pre-and post-measures of malpractices in favour of the pre-measure, which means that the students reported practising fewer malpractices by the end of the course. Table 3 shows the results of Wilcoxon analysis. Reorienting an educational psychology course to address sustainability: A case study Health2 > health1 b.
Health2 < health1 c. Health2 = health1
The table above shows the differences in the studentsí healthy practices prior to and after implementing the reoriented course to address sustainability in favour of the studentsí practices in the post-test. This result suggests that the reoriented course was effective in encouraging the studentsí transformation towards more healthy practices.
Conclusion
The application of the reoriented course to address sustainability had a positive impact on the studentsí knowledge about SD and ESD, attitudes towards SD and ESD. Moreover, raising the studentsí awareness of the healthy practices had a positive impact on the studentsí good practices health wise. HEIs are considered to be important agents of change towards a sustainable world. But, due to the fixed programmes and curricula in most of the governmental universities, the suitable approach to address sustainability is reorienting the course towards sustainability, not changing it.
This case study attempted to reorient physiological psychology course to address sustainability, with the focus on the health and the cultural social aspects of sustainable development. The results showed enhancements in the studentsí knowledge of SD and in the studentsí attitudes towards SD. The results also showed that raising the studentsí awareness of the healthy practices helped in their transformation towards adapting healthier behaviours.
The results of the study at hand should be carefully interpreted due to the small size of the sample.
Other studies should be carried out to verify the influences of applying reoriented courses in various fields of specialisation upon studentsí knowledge about and attitudes towards SD and ESD.
